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Ajm?&fise ( hsa > ftAjfti«wi^ffl*ttseM, ^t^nn 

KAafift»50%W±. <EAttjE«"^3ffi*#T. AJlliS*6S6JW## 

&ffl&u&nto*ftmm. i*j8^«;i«whsa»±m* 

-*BSgajfli«WPRttJa69.R«!l. fiP^K^jfa^aWfeAfltja* 
S^HSAfP^ffi^J n a a^^; 8-:*m A^x*#jllL#iaa**Mi, fit 

in-%&&mj«ULft&tt&if a hsa pj»-ft**. n*££ dna 

m, gfTB^^^-^^fi^HSA. 

Lawn ^ A ( Nucleic Acids Research 9:61 05, ( 1981 ) ) Dugaiczyk ^ 
A ( Proc. Natl. Acad. Sci. USA 79:71, ( 1982 ) ) ##]#R7ttWAJlMllffi 

&mm®#m%T%m : wm%n. mmmnto^mfrvmm® hsa 

J£/m $3M*&MHSA#^. jja»69HSA*^M«W*H«ISIlI^«. 
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tmmm&ftxmtti&ik&m+vAnm. dna &*±Dtm&mmmft 

M^WHSA. Barns ^TMiE^A^FM^^ HSA ^ mRNA , 

?f^^mRNA^^m mmtkM* Klenow SI«^« 
^mTHSA^KcDNA ( #jiL&W^*!J*ii! 0206733 ) , #*&&TSt 

cCDA ttM&m&Xmftmtt&&. a^Ajfltf&asato 
»Tfi«*,ttlSia:*.«rW«ffiig[«4«*ftff» ( Latta,Met 
al.,Bio/Technology,5:1309-1314, ( 1987 ) ) fP fa ^ & ft H 

( Saunders,C.W.etal,J.Bacteriol.l69:291 7-2925, ( 1987 ) ) 

cho wa, cos mmRm&mm%.&&m, s 

e^#7^5Sttit^. «lgfc^*lJ$T?f 0344459 i&j$7#H4a#$tsfc#. 

?ctt«tt, JHrjlt8S#*lrf AOXI jaS^fflMTsfc HSA gBMJj&^A-ii^ 

*±. #jmjw*mb«#j* ( gtsii5 ) 65aoxi &mKvmwmitfr 
mm, fom&ttm%tit& < 0.1-5%) ¥»ft&^**+*&#««4b^iifi, 

hsa watt&R. 

HSA «ff T-lRMtta**, ^m*^M#^^^N(#j3iL Kazuo 
IKegayc,Anal,Chem,69: 1986-1991, ( 1997 )). gftHi^j^ 0339455 > 
0123544 , 0248637^0251744tli^'J^^7^M^#^±^iiAiiil^6^ 

DNA fttf&ift^S^ftfcfca HSA Jffi* bTIH. 

WJn. KiW^J^-fi! 0329127 fD 0319641 #5!l&ff7£/i£toHSA^JfcK 

■■fflMBW^- W&^^lkWiraM^itttillJiaa^c #J*u aoxi , 



^m£%&ft#m HSA W 8B#. 8*WS#J * iS 0506040 7£^$ AOX2 

*ffi«m^^WHSAWI*<f^^fTT«l\*«lE. fflta. &*S#HSA 
^a*ffi, 2^7!Rl*S*«t*J«III§H&tt ( 0504823 ) , 

«Wl< 0 JP - A219561/1989 >> M&8£( 5612197 ) 

WSKi^MW^^^**** HSA J te *W*»; &Z,Rfe&88 ( 1- 
lOOmM ) mmmWl&ft&T, » < 50.70 € ) &a*HSAft#jfyfo± 
fflf&lifrffcHSA W*?5fe ( HS1?*J 5132404 ) ; M*t3g. 

3, #£lfc#r*#I!l£6ft HSA W^(H@^ipJ 5440018 ). fl*h 
7£ll$^^ft##Ti£^ti£ HSA ftfiffl#?S±aWIfi, KJtJTOSIB 
HSA ( rHSA ) /*tlftiJ&&JEfcft#& ( 111^*1 5369020 ) ; l2*2UBi£ 

JB9B (WiM) , ttiimft?3aMft£im£4f. ^hsm 

SWffi rHSA iftfett^ (EkW^JpJ^iSI 0658569 ) . 

t ^ftts^B^ hsa ^w^&**mmm&fofti 
:*r®ft#k, um^^m^m hsa mm^nm^wm^w, m 
ft$#. 

But. *£§8»-^ g w*ti«s*±* K^iftii^^ «aj5Jc^siiffl 

m&s*£W&~ S ftft-^ttifc*llfc6r&. K^5*Fr»691itftfe»Xt 

hsa *i^#^rt^3m{^ #&^&±Kfti$£&jLjm 

«*£QJS- @ ft M->Np05r3k £*$ft hsa WM&m&ft 

ft. 

@ ft ft~i40*dr£, £*#rifcft hsa ««3#7iijwr 

imm 1A ( SEQ ID NO 1 ) JPwfttttfttjm 

*«^ft ft^ifi«^±j£ hsa mn&$mm&&&wn*. 



awiwa^sHf ( amf ) mmfrnmm® usa wm^mpffi 
#3tej «m- @ w hsa wff Wft 

^■Mut^MumSM. - 

dna tt^^Ajmfcase wa- 
ft. ^ft^^^^^^wseaw^#Tis^±^^j^w 

^^ttH—teW^tt^^ft^W, S*±JW SEQ ID 

S 3 fc* hsa-1 tffSWlTMW ±^t)^.*^«tW^S^^J( T 
*t) ; 

i5i^ hsa-ii # stoBregwai ( ±*t ) &&&m%i&)%,mMP?n 

(~Rt) ; 

S 6 pBKS/HSA-II Mftjt; 

0 7 ffi*HSA-mtf8W«fW!?!l (±*t> Xife£«i*TtoaCfflW 
#J ( Tfr) ; 

® 8 S^S2iM& pBKS/HSA-HI tfjfaM; 
0 9 &^£&^gl#pBKS/HSAtttt& 
SI 10 pPIC9/HSA toftg; 

S 11 ^Y&A&^WffiftJ¥n^%L&&ftfPlC9m&tfy&&E.ftM\ 



ffll2S^HSA-I, HSA-U, HSA-1II HSADNA tflgftj 

m 13 M^-&/a«?HSA«H6E»r«i**»#»*GS115 *&&m 
##a£*JlUA^©i$!#HSA*i&g<K 24. 24, 48, 72, 96, 

120 in 148 /j^ tt*«#*±ft#« io % ^^mmmm±mf 

iW#*m4HW#A: **&HSA; B: *»#m£0S&6$| GS115 
g£^fl$fti£^%±?f; C: fflpPlC9/HSA«<fcWGS115»# 

mmmmttr®}, m*ittwm&m. #m*«^**5r«w hsa 

Bfc&WSfcfc^ hsa j^^HS^ ii^ri«tWgj«**»K««lWlEl*ta 

( Smith,et al., Science 229:1219(1985)) . *S&, BRM*— 

( AOXi ) SHflsfcjaa^, 58^iKSHW*& (#ittWll+«*t» 

ifc^iffffiJK ( Cregg et al., Bio/Technology 5:479(1987) ) „ $Kfi$ffitt4fcft 
( Digan et al. Developmets in Industrial Microbiology 29:59(1988); Tschopp et 
al., Bio/Technology 5:1305(1987)) , IUA£&£&H^ ( HR*»J 

wo9o/io697 ) , M£&efc(paaM*»*. #»*B0f»##Bi^*ja* 

*!i^&7AiM£g& (BfciW^*J*fl! 0344459 > . ^&**#r<£/8f»tj 

HSASBtffll^t^^f Lawn 3£ Aft Dugaiczyk e^W^iM^W 



^f'J^ aK^«SB»^#^S»*. Kerlak^A ( Bio/Technology 
8:939-42,(1990) ) mm^^mmm?i&mmftft*&imtTW 
(B.t) P rt***B. ^»»SH»ftH^Dttt«jP«««iB+*& •£ 
*^S«tt*W B.t rt**SS4«*t W^jfejc^ Hs5e*S B.t fe'«X£B 

WftifclcTIi* 50-100 ffi. *BJ£, Hoekeman ^A^^"H-^«^-®^ 
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3M*±. RfrlfcK 5'fD 3»«^»JJtaAW^*-||«MibS.BP BamHI 
W Xhol 6$#£L6, S^jfllA EcoRI ft Clal K'BJ&j&.g* BamHI ft Clal 
EJ/Sffl'FgftEftiM*. MXhoI^EcoRljil!]^^^^*. # 
79l«»«ffi^W^T**Jffl. aeia-Mfe^WISH^Jfl!! 5'«ft 

A 3 <W!&im& ( ^S'JA GGC ft AGG ) . H*. *7«T#'&jfite HSA 

»^#JfcW5'J*i««fi^. HSA SB WifiMlTlBfi7C#, £ C 

W^Jfcto HSA &m%M&&BL#}% 1797bp . 

S-m fc7$-#H«#£W£jfitt HSA £B&?2g£3« 

MiftmRNA. Bfl^^&jtte^MfffllteJS: ( 1 ) 

ATTATTTTAT; ( 2 ) TTTTTATA; ( 3 ) TAG — ( Hl§*T )- TA ( T ) 

gt- <«tat> - nr. Bit £&it#£$HSA£@tf, &mim 

Sfiffi^JiJ 65 ^. Bjfc, HSA *B#y*I4'^7 TATA H 



fiUl^ffflltt GGAGG 

{StsLhinA^T ^mto&ti&&km. a*. *±xsif9» s'«n BamHi 

» Xhol WfflftA. 3'« EcaRI GUI WtOft^K aj&fcWBCUSt 
509 fP 1109 ttftmtoAT HindUI ft PstI ( B 1 B ) . 

^ BM 5 ?!!. £$7 3 -^Si^iftfea^jSiJ* 612bp , 562bp fP 705bp 
HSA-I , HSA-il m HSA-lli <t*ft&& A 8 

^aSlftiaft^aftW BamHI fP Clal 

m&&mmm, m%m&w a&&&«^ pcr dna 
ep *im\iE®mm w-fc&A^ 9oob P w dna xsl 

&=f mm O)igo4.0 tf^tftftf^ttti-^tftt^Ift^U^, 3£*HMrT*Q 
B 2 ffl*?S*T*£IBW HSA ^#^^?!iw^mB&. 

tt. ■tft^ 3 «t#JW£«* HSA-I , HSA-1I 3RI HSA-1U «HiK»M» 
612bp , 362bp . ft 705bp ft DNA #g ( 3 , 5 * ft 7 ) . 

ffc# U i$ * 8 -MH^m^lIfflJ*. «SMJ»jiH^a^!l3S;i4S!l«#M13 
R»IS*DNAg*!|Jgjft. «¥W«#lfctt£B2^aftfibR. 
^liWJtt T3 R T7 tttt{*jg?b?ti pBKS AtUM**. M jHH 
# pBKS/HSA-I . pBKS/HSA-H ft pBKS/HSA-IH #J 3 ( # 

6, ins). ^mm^^DUA^mm^^m^nB, 

Jg. «Jt#tf I&WffiIlWfc»£to Hindlll ft Pstl HtDttjft*'Bflji*«*l^ 
BamHI ft Clal ttfljg&ttifcto&tfc pPKS * . £ TJ>NA »tt JTFMfJWfc 
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JS4#©J£ffl«S pBKS/HSA ( m 9 ) . #fcgJ*ftff«DH5 a *»fr#fc 

hsa sh»«^#jii. m%$w&itwGjm hsa nr^«a«atft«* 

JSjaftjfiAteffifiiaft. Win pPIC9(Invitrogen). P PiC3(Invitrogen), 
P HlL-D2(Invitrogen) . yYJ32(NRRL B-15891), pJDB207(Amershan) , 
pJDB219(Ainershan), PG4.0(NRRLB-15868), 

tt£ P PIC9 . 

WiflRlffi EcoRI fa Xhol 3RW*4fc. &pPIC9lI*!#0ja$Stt, ^MlJSH 
#3RHtOE^ pBKS/HSA *#2Jtf) HSA £E*gt£S. 

£4MMfciS £ ttVeMTl&ttft. 4 lb i8#&¥fc± 37 x: tttttt 

( a ) «^n*ts»*a^ffiH^ c amf ) mmfr?m%mHSA&sk 

JJ^JMDNAfWih cut 

■TOjfc DNA ^^»«»^^«!l»H*J£»RiaKtfct DNA 

^mm^%\i&frny)%m%m& < bp Giu-L ys -Arg > , 

^SJcTB31Sr6«lB«.4kfil<AOX)SH. B»eJW»*#Bfc'£ : &8fc < fcBi l 
( aoxi ) fn&ftfcttn < aoxii ) SB. W^aox£BMI6WP#£ 



dna wmmmmmw s ?-±^mm& #M&&mwm&®® 
CuS. &m&RB%&£toE&mtttiLm&&m. aoxi mm 

ttfia?3E**Jfc Btt. %4H*HSABtt. ffc£&&teffiAOXl(Elliset 
al.,Mol. CelLBiol. 5:1111(1985)). 

laJW^&S-n. JAffi^J&'a - a'UffifraiJIi ( Thomer et ai.,The Molecular 
Biology of The Yeast Saccharomyces, Cold Spring Harbor Laboratory, Cold 
Spring Harbor,143(1981)). AMF iSifJgflsjiJJ^griiE AMF lirft^tfjtt^J* 
n#fe^Sfiffi7Xj»iPXfO*»jR«tt Glu-Lys-Arg MMSftl. AMF ffl 
Wftn (&fcLeu - Lys - Argifi«W*!l > &-->h 258bp tttfft. 

««^W*¥«^f*SSl*#t^ HSA w^Aas-t^^jh^, 

£t£#> -Mi$e&&£*£0J^&HSA e»JBffj&«W«ilfcfrpPIC9 
( lnvitrogen ) t,^J.S^$$^±^ja^W*»«TWJi«raiS^B 

ttWW^ ¥*®#S!*#ipE»Tis##iy^^gj, MM^ia^ffi-eft^ 1 
«^«E»*««ifcW^ll&^^^W4^IIAtt«H- Win. 3S^f$&# 

^«ffiMWSSE#«E»r*****HiS4 3IH. 
jfl^ffi^flrf BftttM3$8«£B£ a*W1TF;t hsa«H» Jul 
^ j>»£if»^ amf MMtttt dna JtfttHMMMSi. N±£&&fttt 
iiiie^W— *SR|6— ( $n#.5LRothstein, Methods Enzymol. 
101:202(1983);Sherer and Davis, Proc.Natl.Acad.Sci., USA, 76:4951(1979) ) ft 
££2J«££Bffl*. DNA Jf^,j^ 

ifeDNA^a^lSjWSWffitt. DNA 

Sb*^*«M*j^W hsa flMJ&Iti dna tt&&*&4Htitfl4n 
W. &^*&B'&J«W HSA *fi^#?iJ6$ dna >rafc«-£firsB*teJ&. 
amf inx£L& w dna j^fcift. hsa ft dna #?d£ 



flt J fXai6ttflJMP*ft±tt. Hilt HSAiewffMBjftjggi^KWSH 

Twws^i^ft^jg^^w hsa B£&&3ttft:&& 

AMF MU«y. RTM***+#Wfia^»**»ttft#» HSA j* 

^**«§8-&/sw hsa &®fr?m dna #a!a»ifci*£fcaam 
mm. m^tEmn+ttps.®. dna 

HSA H DNA * JiJwJil^i&^flJpJ^flj^lfttlte. 

Bifi^f* ) W^&gMfc ^JJnpJ^^ Invitrogen^-^WpPIC9 t. 

5'A0X1 £?lr?#i!L a - B?*>aHs^, *JSC»tt*K, 3'AOXl 
?Si***lrJti&. H1S4 0RF, 3'AGXlJftk C0U51 J^JR£&5^»« 

¥7fcBMm&&*&*®®*3to&). aegg «a 

( Mol.CeU.Biol. 55:3376(1985)) , 8iT&ffym&mt&*I&&i&Mk#Mn 
( ITO , et Bl , Agric. Bioi.Chem. 48:341(1984) ) £1&%&?L& 

ffi Southern £Pig£##r}£ ( Sambrook et al., Molecular Cloning,2nd 
ed.,Chapter9 , Cold Spring Harbor laboratory Press,Cold Spring,NY,USA, 1 989) 
a-«DNA H-frifeA.. Northern Sp^Rfe < Sambrook ^A,±£:fcift,$|! 
7 *)#$f¥M*ffi£ HSA «H*5i.UJt«-^^3ePHtt^#«Bffi. 

♦^W^-^llttffl^^^^Sl^^mtt^fiffi HSA M# 

fit, S«*±td9#»«HW*a«iO»#J. 

3ft© > . S 13 M*7*£$-£j£& HSA *H«E±W^*B*»f 



II 



mm%7tt±?mmmmwmmz aoxi sBAjsib?. «js 

swemms^b-s aoxi sawisg* AMF tMRftf ( «tft a 
) w dna . s^sttt^jw^ Awiasijfijfc hsa n dna m & 

jfcW&TB&«Jfr*g# AOXI ISHWfcSajt*. t- DNA #IfcJt& 
^■«M^«*>h*^ft dna ft&±r 

Wmpm, hsa mmmmmm^&^tftm&ft&w 

fefcdcY, Aj£#^$7*&#&ltt HSA «13#?dM%£?tttt#fiE 
HSA £B. ^tfWfefi^Bt^ifettW^^ft^ HSA £B*tt0r£& 
»A^^^^^^^^it^J^iR|}iJ^^^^lR|fi[^, UAItttnttftji: 

^»*^w»a±aisiw**teHSA«H^wjiAa^te^s#5i3 
p pic9 ^^^jtffla^-ffcjs^w^ttffaaBis. ja&^wa&*f 
* dna #Mrftn#m. #mm*&xi*$iw&&to hsa & 

^aim s'wjcs^spj^fi amf a m^mmjfm^ 

ga*fc*llttjft Glu-Lys-Arg & 3'«Si#«± ( #J5LS 11 ) . 
±&^£ffl2«$$HSA&^ 

^m±&m&&ftibtoim®%£®fo&&^%#&T®ft dna 

/BH1S4' ( GS115 ) A ARG4- ( GS190 ) %#mmM9L&ftEWM&ft& 

mm. «F^—MS^^]&icWE>NA >taaAsi^w^ns^^iftRStt 

**;£S@f#M&*. *^Mtt3&tt*Jia{*Sffitt PAOS15 $ pP!C9,##J 
& pP!C9 . 
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*'JJB*S. <EMirf*t*+. AOX £B*£fc£0rfcft, EiiffPMfcTW* 
*T*A** hsa #j Mut*3l#, ft#ffife»*feA69^jg6fi:«{fcB 

ffi^»^<^*^ttDNAjta«'&-»*±aiH«i , i'- 

±inA**3gatt, *7&SPBttlHfc«e, Southern EP&^#tfDNA 

« Northern &&&& HSA 

&M%$Fg*tt HSA /^^iE* HSA Rjffi Southern 

«E. Northern ^a^^fift^^^r^^ilUT HSA 

&®m& ( 14 ) . 

WHfifi-a^*^^*^ 6 hsa , -i-^^afi^^^^u^ 

A^-¥»Uc^»fi-a-« + w^as^SRffittJsa^Raiw hsa 

xjSBUfi^-feWJtpft'j. ^s^^wfi«#s»t'toAiij»iMta^' 6-i8 t-mm 
hsa w**wfe«jp^a±3i*#«j±»iux»fi6 

SI, #ttJB£li K*«i*&«i«fe««iM^--#»»«F HSA 

^ HSA. %7il3ttfMJMb*ft. #ifffllttfc|EflHE HSA ^WHKASl 

«rJST*ft£j*ifitt. «#fcBttfcJinfc*fcg, 8& Sklent WWW 



13 



3.3B0HMML /^fcHaO*^* 99.99%. 

gffiftl i : hsa SH^isyjsW tt£A5 j« 

**«6Wfll4EI6fil HSA M£fc£#tf HSA 

HSA-l ( 612bp ) , HSA -II ( 562bp ) , *0 HSA-Ill ( 705bp ) > ftR'Z 

(l)*T-&-^ffi* 612bp (&&&HSA £E£ 5'^WM-gHSA-I , 
ftjg ABI394 m DNA ( Appiled Biosystem Inc. )&M§ifcl&]§}£ 

OA-1 

GGCGGATCCCTCGAGAAAAGAGATGCACACAAGAGTGAGG1TGCTCATCGGTTT 

AAAGATTTGGGTGAGGAAAATTTCAAAGCCTTAGTGTTAAT 

OA-2 

GCGAACTCAGTGACCTCGTTAACCAACTTTACATGATCCTCAAATGGACATTGCT 

GAAGATATTGGGCAAAAGCAATTAACACTAAGGCTTTG 

OA-3 

CGAGGTCACTGAGTTCGCTAAAACTTGTGTTGCAGACGAATCTGCTGAAAATTG 

TGATAAGTCTCTGCATACCCTATTTGGTGACAAATTGTGC 

OA^ 

GCATTCGTITCTGCCAGGTTCTTGCTTTGCACAGCAGTCGGCCATTTCACCGTAA 

GTTTCTCGAAGGGTAGCCGACTGTGCACAATTTGTCACCAAA 

OA-5 

CCTGGCAGAAACGAATGCITTTTGCAGCACAAA(^TGACAACCCTAATCrrTCCA 

CGTTTAGTGAGACCTGAAGTTGATGTGATG 

OA-6 

TATGGGTGCCTTCTTGCAATTTCATATAAGTACn CTTCAAAAAAGTTTCTTCATT 

ATCATGGAAGGCTGTACACATCACATTCAACTTCAGG 

OA-7 

GCAAGAAGGCACCCATACTTCTATGCCCCGGAGCrACTGTTCTTTGCTAAACGTT 

ATAAAGCTGCATrCACAGAATGTTGCCAAGC 

OA-8 

CCTATCGATGGCAGAAGAAGCTTTACCCTCATCTCTTAATTCGTCTAGCTTTGGC 
AACAGACAAGCTGCCTTATCGGCAGCTTGGCAACATTCTGTG 

14 



mm 2 0F^to£j5fc*#. ttffl PCR DNA & 

ra^h pcr &$i#f *#5'JjjnA oa-i fn oa-2 ( ft iopi ) , oa-3 oa- 

4 ( ft^h 10|i I K OA-5 ftl OA-6 ( ft'h 10|il ) OA-7 OA-8 ( ft 10ji 
1 ).«Jil^^&ffi#IR»50^tt#^rt»jS!lllPA»50Mll * PCR^#>&, 
200nMdNTP (#50jiM ) J.5mMMga 2 jW2.5 4 i feTaqDNAife^||. & 
94 10^;55t:,30#; 72 ^ J itt PCR £&&#T, &15&PCRflt 
^#flj8^*m = e : ^MM^^4^^DNA^I£: itftA. B. C, 

F MtB^4fel&fT PCR M5*§ Jlltt* HSA g HSA-I . 

( 2 ) ^TO^pBKS^WUDHS om^ttftf 50mlLBiS* 
37t:j|««f#15>Ml*. J&#Jgtt<fr( 5000rpm, 5##)i&3H*tB 

ffi, ^iy^^^#^T^;^^;WHSA^swm«tpBKs. ■» 

5fc&lfflWt&ffi$M:# : f 5ml I ( 50 mM MM, 25mM Tris , 10 mM 
EDTA , pH8.0 >+, j»/g|8ajfttt+inAl0mI SfffMttttn ( 0.2NaOH , 
1 % SDS >, te^#SJ*7jC«*tta 10 SHtJSWjtaA 7.5ml ( 3M 

KAc, P H4.8 ) , #&m^&Km*#S 15 ft<fc ( 12000rpm , 10 

) 70 % z.*»aiifitR:«»#fi«f«* ; f 1ml TE K# 

ft*. I^]ff#^^rtiPARNA^A ( Promega ) ( 200 \i ) #^37 
x:fi»30$W. «J3tic&J33W; C 1:1 ) fP«tt:*lW ( 24:1 ) 

TO, ^|6HUWRrtJDAl/10|«RW3MNaAc ( pH4.8 ) 
fcZJMaW&fc. fl'fcJSffi 70 % iBftftWe*^*^*^ 0.1ml TE « 
#«»KMMi#a pBKS M&DNA. ftBffiRtittttttAgllt BamHI fn ClaT 
( ft 2 )«Hfc«ffi«t DNA > m 1 % ^SlU^^^^^felTO^^ 3.0Kb 

( 3 ) ffl BamHI fB Clal ftR ( ft 1 ) BrajPfirftdftWM HSA-I 
tf© ( 4m XWJtHSA-I^RttlWO? 6 * ( l^f )-^*n±RI#il^MpBKS 
(«4u§>«£. 4T4DNA4«ll(-3*tt)ff4T, 16X37* 

JRffffDHS a J|«E|Hjiinil6** ( OD«o8l*0.6 ). #«J*ffi»HM§ pBKS 
£®tfcffc»W&X!frl!&. tt&m«WJ&**tt»**tof^M* < iooh 
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ftJS-M&DNA. fflBamHl»ClalSIIO»DNA, DNA it^^J^C 

'b®& , &fcVm®lTfo&&G HSA-I M-SMXaAtt pBKS/HSA-I . 

( 3 ) &ffttDft?W«* ( lOOug/ml ) WBI#«#S±«#glO^ 
^ftUSg^ pBKS/HSA-I ttPB&^flc, #«LhifcfrftM.+*i* DNA 

#&r3*P#J Sanger SXfl&H^&itft ( Sambrook et al., Molecular 
Cloning, 2nd Edition Chapter 13 , Cold Spring Harbor laboratory Press.Cold 
Spring,NY,USA,1989 ) DNA fftttttttMffMJHJFIftJt 

J»Rf£ttt««mB^««»KftfRlft. #J**JJB HSA-I 

^^^^WiE^^JW/jNitgS^^^PJ^T^^W HSA-I 

&*4ie hsa-i jftftttflaTM^rt^-»«fi 

J^EPtt^ttfftfi 282 ftft Haelll flUTfigftM 431 £hft Seal ifcjft. 
2.HSA-II a»£jSr53!» 

m±£ hsa-i tr^/s^T* s 

OA-9 

GGCGGATCCGAGGGTAAAGCTTCTTCTGCCAAACAAAGATTGAAGTGCGCTAGT 

CTACAGAAAT 

OA-10 

AAACTCGGCTITGGGAAATCTCTGGCTCAGGCGAGCTACAGCCCATGCCTTAAA 

AGCTCTTTCTCCAAATTTCTGTAGACTAGCG 

OA-11 

TTCCCAAAGCCGAGTTTGCAGAAGTTTCCAAGTTAGTGACGGATTTGACCAAAG 

TCCATACGGAATGTTGCCATGAGATTTGCTTGAATGTGC 

OA-12 

CTTCAGTTTACTGGAGATCGAATCTTGATTTTCACAGATATACTTGGCCAAGTCC 

GCCCTGTCATCAGCACATTCAAGCAAATCTCC 

OA-13 

CGATCTCCAGTAAACTGAAGGAATGTTGTTAAAAACCTCTTTTGGAAAAATCCC 

ACTGCATTGCCGAAGTGGAAAACGATGAGATGCC 

OA-14 

CCHTTGCCTCAGCGTAGTTmGCAAACATCCnTACmCAACAAAATCAGCAGC 

TAATGATGGCAAGTCAGCAGGCATCTCATCGTTTTCC 

OA-15 

CTACGCTGAGGCAAAGGATGTCnTGTTGGGCATGTTTTTGTATGAATACGCAAG 

AAGGCATCCAGATTACTCTGTCGTGCTGTTCCCCCGCTGA 

OA-16 

CCTATCGATACATTCATGAGGATCTGCAGCGGCACAGCACTrCTCTAGAGTGGTr 
TCATATGTCTTGGCAAGTCTCAGCAACAGACCACA 
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«e»±*i < i ) t^»#ft<B=*FCRrJiJi»jik8>h#«t : t» 

( OA-9 M OA-16 ) £&Jft#£ ym BamHI fD Clal 
564bp W3R«HSA-n «JtSftar HSA*B*Mtt*|i9*Mh H#, 

flLtjti ( 2 )^t^^^^^&M^WHSA-n^a^^#^ 

HSA-U ttM&ft&Btt pBKS/HSA-II . S 6 1?fflll*fi^7 AH* 

eftWfiffljE»a#pBK&wsAW«a. «jss±*i ( 3 > tsf&w* 

ft. W#*5^»^pBKS«SA.Utt*ft*F«3S;ft, £*DNA#»frJ»l 

3.HSA-111 

8cJ»l±;fcl ( 1 )K*M^HSA-l^S«m ***«JWTF7R 

OA-17 

CGCGGATCCGTGCCGCTGCAGATCCTCATGAATGTTATGCCAAAGTTTTCGATGA 

ATTTAAACCTCrrGTGGAAGAGCCACAAAATTTAATTAAACAAAATTGTGAG 

OA-18 

GGAGTTGACACTTGGGGTACTTTCTTGGTGTAACGAACTAACAGCGCATTCTGG 

AATTTGTATTCACCAAGTTGCTCAAAAAGCTCACAATTTTGTTrAAT 

OA- 1 9 

CCCCAAGTGTCAACTCCAACrrTGGTAGAGGTCTCAAGAAACCTAGGTAAAGTG 

GGTAGCAAGTGTTTGTAAACATCCTGAAGCAAAAAGAATGC 

OA-20 

GACTCTGTCACTTACTGGCGTnTCTCATGCAACACACATAACTGGTTCAGGACA 

ACGGATAGATAGTCTTCTGCACATGGCATrCriTlTGCTrCAGG 

OA-21 

CCAGTAAGTGACAGAGTCACCAAGTGCTGCACAGAATCTTTGGTTAACAGGCGA 
CCATGCTTTTCAGCTCTGGAAGTCGATGAAACATACGTTCCCAAAGAGTTTAATG 
C 

OA-22 

GTGm^CTAGCTCAACTAGTGCAGTTTGTI'lCriGAmGTCmCCTrCTCAG 
AAAGTGTACATATATCTGCATGGAAGGTGAAAGTTrCAGCATTAAACTCTTTGG 
G 

OA-23 

GTTGAGCTAGTGAAACACAAGCCGAAGGCGACTAAAGAACAACTGAAAGCrGT 

TATGGATGGATGATTTTCGCGGCTTTTGTAGAAAAGTGTTGTAATGCTGACG 

OA-24 

CCTATCGATCAAGAATTCCTATTATAAACCTAAGGCAGCTTGAGATGCAGCAAC 
TAGTTTCTTACCTTCCTCGGCAAAGCAAGTTTCCTTATCGTCAGCCTTAGAAGAC 

( AO-17MOA-24 ) S^BammmyffiC\*imym&&l&}j 
705bp ftftft HSA-M X§L 8E>fra«*THSA«H^!l»3'«|«|^. |Q 



J7 



nm±& 1(2) +BtmtoUttiMm$MBi'km hsa-hi # r, # 

AS*** HSA-1U tt;£«Bftft&tt pBKS/HSA-UI . ffi 8 ^S^S^T^T 
S£l*tt&£@ftWfifflS# pBKS/HSA-IIl ^B^±^C 1 

( 3 ) ^JPf^m I^#^5^^^pBKS/HSA.lU^l)ff^m 
DNA#i&frtf?iJ#ffr. /Ma|#tfr£*S*. Jfr^S^^^^lJ^ 

*E«iE HSA-III #&f$#g£H&<K imfclf&ikE. 216 
Sty! &/&*n*r8 : IMfcS 373 AhW Hap-I &£#H^3Ztf 

4.±^tt HSA ^Btfjili!!*^ 

**±«HR»±XJ5f hsa grajra** ^au^m*!**!* 

£fc HSA M®mmnm%&m&. t5fc#*!ljfi BamHI KndinjfindtU 
m PstlMR PsU Cial AMBj£tt£ffi0!tt P BKS/HSA-I,pBKS/HSA-U ft 
pBKS/HSA-ffl HSA-1 . HSA-II ffl HSA-ffl . mt&X&B, ft 

'BflW*9»M'frft-fi. ^l«10f»»^e«l«'&«^lHlAffl BamHI 
#Clami§^J&$i£toM&pBKS.® 12&*7HSA-K HSA-U, HSA-III 
HSA DNA)ti£tt 1 %%fim«£i&&Si&. &Jti£&&& 

pBKS/HSA a-*illi±iScat* Jil*«f *W,Sf»tt HSA g@# 

ia#aStt$»«*fi^, «±^^Tfe1M»Wfifflfttt pBKS/HSA &) 
DH5 a Jt#£*&:£ig^J§, ft® 10 DNAjWMfflC 
te^fi^^l^W DNA mt HSA SHfffllJWfcfr 

( jlU#j!iL Sambrook et al, Molecular Cloning, A Laboratory 
Manual,2nd ed.,Cold Spring Harbor Laboratory Prcss,1989 ) . Bj&JMgfaM^ 
0344459 ftmW^m^ift WO90/10697 ^J^fj465l^r*«^ffl^*5& 
*&WM£G!& HSA &g 

t&&M¥W&1t#R&ty&&tfiM&V*l& ( lnvitrogen >ft||*fli-?$H&* 
J* HSA SUit pPIC9 
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Jg5!r?-tfg. og^gf( AMF«fJg*W) , *»ftfijS, 3'AOXl 
ff*a*Jttf«. HIS4-ORF, 3'A0Xl)f&, CoIEl fcfcliK/KW&Wf 

#Jfc. ^^«^ffi©pPici9»*JBffW37x:|itt«#i5>Jxat, « 
#JS»<k ( SOOOrpm, )tt*^K^Stt^lM«»fttt*J*Afi[DNA 
( # j*L$J)£fc! 1 pPKS ) . *&JSffl EcoRI IP Xhol ( # 3 * 

& ) SftftffiJK dna . £ 1 % JM&*»K±%«3c^W^® 8.0Kb 

69£StfeDNAtf&. 

»*±iE*|fe ( #JSL£jl0!| 1 ) tt&ti pBKS/HSA DNA i§ 2^ I 
£fl!IS*BJSl+ffl[ ( Promega ) JSl EcoRI ft Xhol ( & 3 4Mfe ) &&#=f- 37 

^wis/wis, &i %m%mmMt±&frfti%yr®%LHSAmmxm. 

W*tt2|ii ( 10|il ) JSff^HSASB^a^ffi^K-aWpPICQltiD^* 

^T4DNAji«j8(3#iSt)#ttT. &i6t:*m+«fii7/hiit*Jfc 

ffifmn^tttt^ttttftfiist o.im cicb^aAOSAAtt^Fa 

DH5 ^^*fi^*«NiBr«U:jft#^^W$XIA;tt 
(Amp R )^{fcM«. #M*»M&DNA. ^BamHI^ Claims 
&JfcKDNA#GJlSDS - PAGEfta^je®. WBDNA 3»J»WWlj&Hj 
ftiE*ttffi±WjE?(ll3SrW»A7#* HSA SBftS&A pPIC9/HSA . 

**a«»iEffiii^^rfe«*«isai^ii«#: p pic9/hsa ftfbBJR* 

M«5Sl^*iM«^pPIC9/HSAffi«dSl*Jftfi ; *DH5 a *#ft#2JM 
^&pPIC9/HSA. &^B&/ftftil&, ^^KZ.#«iajg. fta&Stttft 
W pJM^ £teE#rlS^BM*e#W pPIC9/HSA MM®. DNA . ^ Sail (5 
4Mfc) ^ 37 r 10^pPIC9/HSA, tt3ttOJ££fc&DNA. 4& 

^Jtl»«lSiStm'&«?^<ka»f«*#»#GS115 ( MS") ( NRRL 
Y-15851 ) . S^I^ffiMpP]C9/HSA^S^a^0#%&#t69tflfiff 
EltSSiiB*. 'flff^Rarif AOXI SB. pPIC9/HSA HIS £B. 

^e«Tr®¥#»#GS115 C NRRL Y-15851 3 fttt^ft 10ml YPD & 

*S(ix*fll»«, 2% Sim 2 30 
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I&JSJBL 1ml T 500ml YPD 12 - 14 

<Ntf. MOD 6 oo- 1.3-1.5 Rife ( 3000rpm,5 C ) ft^M. #J[*r 

T im dj^»»*+. 

^ 10m g pPIC9/HSA DNA jjflA 80^ J: & fa GS1 1 5 

tt ( Invitrogen),^^$-«j3tW^#W^# ( 1500V/cm,> lOgg? 

iwi^M im lijsi&stt, mmmmmMftb®*. &2oo u i 

mt&MiWftKf MD Tfe ( 1.34 % YNB,4 * 10' 3 % ±4Mt, 0.5%W) 

fflMD ( 1.34 % ynb, 4 * io 5 %£4HE, i >¥ttW*fll^{fc£ 

±. 1^1 ft MD fP MM ¥ffi±# JM ft *MJI# HS A £0 #? GS 1 1 5-Albumin(HIS 

* Mut 5 )*?^ M&J GSU5(GS1 15- & -gal)*fl$3? ( HIS * Mut * 

XtM Wi&W HIS * Mut 4 *iSlW#^r PP1C9/HSA fiffl^»PHtt^4fc 

:fcJ^±5£flJ&M¥tt : F 30C *+JW HIS * Mut **3!tt 

&f*& MM i£#S*fl MD fc#£±#J&jE#£*, M*flc*/>^JItM 
tttfBM. ^&HIS # Muf^SWII«£|6*ftMD**S±jE*^. (0ft 
MM £#£±£^mi§3Ul¥*f&&-k. 

fttfct&^ffcjWfcgJtt 50 ^WS * Mut + #.ft*H«E^»J«# 3mlYPD 

#&i&ftMfo. n>b*»mmiftm. &t6tj&?u&#>m*w$.to i 11. 

j&ltfK lOOuJ )»SMfr/#Jdi# < 24:1 , gftfR lOOuJ ), IHJ&Sftlfett DNA . 

pjfli pcr ^r^^^in±^tl?J^fi<j^fe^ dna , &$-*!Mstfi&# 

^*^-&^»HSA«H»PHtt»4k». fctt. fclna C 5ul )±»W* 
ibflUHIftdtfiatt dna 'jmMAm\kTMM><Mto pcr JUIHt: 

10XPCR ( 5ul X&BIBDNA ( 1H9 >#)5ul; lOOmMdNTPs 

( lui > ; 5'AOXl ^|^(0.1h9/m1^5uJ ) ; 3'AOXl 3l$K0.1ug/ul£j 
5ui >.;ttto*(J*£*(WR* 50uJ . ftjJUA 0.25|xl Taq DNA ^£$(5U/nl), 
S^S'AOXl 51*. 3'AOXl %\%!}tym& Invitrogen&fl. 

fF: 94TC$tt(40»), SSCJltt ( 90#> , 72 C gft ( 1 ) , 
MlJS 72rj*#7*H*. PCR&fi*«JB. WPCRfifij^*^ 1 %M 
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#as*»r*ttw«ffi, mmm p pic9/hsa mm&® gsi 15 m& 

»«SKSie#^CGMCCNO. . 

&Mi#J 4 : HSA it-ia^: GSI15 W^^SfiMJ^* Mftft^«^«f 

1.34 % YNB , 4 x 10 * 1 %-H-tfel 30 TC«85^ 18 * 

mr. K'M^IIfi^l:rr*»TBMM«^( 100mM»»ff, 1.34% 
YNB, 4x 10 0.5 % ^© 30 TC S8^H«^,^JBlJ^ 0 , 

24, 4^ 96, 120, 144 /J\H*JM¥, W^# P D n^ SDS - PAGE 

13 ) . 

W Western &£^2i&TO^ 

g ppic9 gsi is mm 48 /jMnr^BJs^±»a^^Kijfex=f rr. 

( sds - page ®)5wmm±®%&m%i$mm®mmm±, 
&mmmm%mm s % m%mm pbs jsa^ sjbt^« 2 /m# 

ffiPBSt»3&^, «FtlK^ttHSAttJfll»(^||^Rl) ( 1:50##) 
37 CflUfi 1.5 /jMtf. -mjfcffl PBS ft 3 & 

^M^»ii#l^gS^^^^^^.rL^ ( Cooper Biomedical Inc.) 
( 1 :3000 ffif? MH#T 37 X: T^W 1.5 /jMtf . $ jg/B 50mM Tris-HCl,pH6.8 
f^»3 fc, JRJgJlUA/ffi«»«4|J*-lffi ( DNB ) fife 5-10 
85&±aj30&«fe*#. MS M|Tr^fi«?^*prw^aj,^5l!^jac69HSAiS 

e^^Err?i^?sit^^»^^HSAjw*ra^#feim» 

£jM5: HSA^^Hi/fiJslfc 

W pPIC9/HSA ifflsKi GSI 15 50ml t$L®.M BMGY Jg^&ft; 

«#JIS* 30 1C 48 /jMtf , OD M o fc&m 4.0 . & 

J5&&iWMft&3m&WT&Wm$ 700ml BMGY Ig^SflUW^Kfll 
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( 1500rpm ) ffi«fc»*M*«#& 20 % W±£*USfl«. 
+. JgttUnArirfcttj Struktol J673 ffiiMU&M&*tt*lffl£jft. Stttt 
3S*mttJ&. |S»l«ft&A£ 0.5 %IH»<B*^tftft«J BMMY 

( 700ml ) , 30t:T&&ffiT*M#ffi$#. jfcfc#lfrIfcrt£Btt*to¥ 

0.3 %- o.7 %. £BB 20 /hti7H&tt£i&#%. 
& HSA StftqWf* *2 10 %*Pf«BfeR«K%*#»!feMtt«!!|jfcaF 
K, fi8SI£»i&#1fc HSA #J$£^ 4.5 9/L . *H> 
( 10,000rpm,15 i&*^*«±»«[. T 70 t: ftftttH 20 4H1», & 

tfy&&&#lfcmim'b±ffimkjiK&% 0.45 » ftftftfellg ( MilUpore ) 
£t«L ilttJ&#ffl«S»^* 30,000 WiBWIlt C MilUpore ) ^jtb±m^ 
0.5L &J5ffl£»*fc«pHirfr£)j4.5£;&, iiiffltfk 
ft SOroM ££$^4% ( PH4.5 ) RB.02 il&fettll& ( 5 * 25cm, 

500ml ) ^frflftfe, lfOJgff4lffi»299?fcai*rtiHlA«fcK«c. 
*»»a*10%.^MI£5i3feJB50iiiMS*tt4k+ 10%(NH4) 2 SO 4 , PH6.8 ^ 
^tfi^^ phenyl Sepharose ffiHifa**^^*^^^* 
£#«?fe«tt, ftJSffi«fcIfc£i+»[ ( 200mMPB * 3O%H03&£?+*, pH 
6.8 ) W^4!^280nM«ttt|A9tW^. at-jfrWWttRttft G-25 & 
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( i ) $mA- 



( in ) mm- 2 

( IV ) afiflUlbftt: 

( a > «&a: mm&L 
iB)mt xm& 192 -§ 

( C ) «fiT: ±*| 

C D ) gffc *4£A&#ftl@ 

( E ) UB- 200031 

( V ) Tt-»flLflJSB£* 

( A ) ^*Bfefl: 3.5 

( B ) ttJWH: AST Pentium III+4/66d 

( C ) ftff&tt: Windows 95 

( D ) Word 97 

( VI ) HiRffrXl: 

( A ) 86 - 21 - 64735898 

.(B) %j£: 86 - 21 - 64674742 

( 2 ) SEQ ID NO : 1 M0£ 



( i ) &mmt: 

< A ) ftJB 
( B ) 
( C ) 



1758 "Mft&Xj 



( II ) fl^S&S!: DNA 

( 111 ) &Mtiai&' SEQ ID NO : I 



GATGCACACA AGAGTGAGGT GCTCATCGG TTTAAAGATT TGGGTGAGGA 
51 

AAATTTCAAA GCCTTAGTGT TAATTGCTTT TGCCCAATAT CTTCAGCAAT 
101 

GTCCATTTGA GGATCATGTA AAGTTGGTTA ACGAGGTCAC TGAGTTCGCT 
151 

AAAACTTGTG TTGCAGACGA ATCTGCTGAA AATTGTGATA AGTCTCTGCA 
201 

TACCCTATTT GGTGACAAAT TGTGCACAGT CGCTACCCTT eGAGAAACTT 
251 

ACGGTGAAAT GGCCGACTGC TGTGCAAAGC AAGAACCTGA GAGAAACGAA 
301 

TGCTTTTTGC AGCACAAAGA TGACAACCCT AATCTTCCAC GTTTAGTGAG 
351 

ACCTGAAGTT GATGTAATGT GTACAGCCTT CCATGATAAT GAAGAAACTT 
401 

TTTTGAAGAA GTACTTATAT GAAATTGCAA GAAGGCACCC ATACTTCTAT 
451 

GCCCCGGAGC TACTGTTCTT TGCTAAACGT TATAAAGCTG CATTCACAGA 
501 

ATGTTGCCAA GCTGCCGATA AGGCAGCTTG TCTGTTGCCA AAGCTAGACG 
551 

AATTAAGAGA TGAGGGTAAA GCTTCTTCTG CCAAACAAAG ATTGAAGTGC 
601 

GCTAGTCTAC AGAAATTTGG AGAAAGAGCT TTTAAGGCAT GGGCTGTAGC 
651 

GCGCCTGAGC CAGAGATTTC CCAAAGCCGA GTTTGCAGAA GTTTCCAAGT 
701 

TAGTGACGGA TTTGACCAAA GTCCATACGG AATGTTGCCA TGGAGATITG 
751 

CTTGAATGTG CTGATGACAG GGCGGACTTG GCCAAGTATA TCTGTGAAAA 
SOI 

TCAAGATTCG ATCTCCAGTA AACTGAAGGA ATGTTGTGAA AAACCTCTTT 
851 

TGGAAAAATC CCACTGCATT GCCGAAGTGG AAAACGATGA GATGCCTGCT 
901 

GACTTGCCAT CATTAGCTGC TGATTTTGTT GAAAGTAAGG ATGTTTGCAA 
951 

AAACTACGCT GAGGCAAAGG ATGTCTTCTT GGGCATGTTT TTGTATGAAT 
1001 



ACGCAAGAAG GCATCCAGAT TACTCTGTCG TGCTGTTGCT GAGACTTGCC 
1051 

AAGACATATG AAACCACTCT AGAGAAGTGC TGTGCCGCTG CAGATCCTCA 



1101 

TGAATGTTAT GCCAAAGTTT TCGATGAATT TAAACCICTT GTGGAAGAGC 
1151 

CACAAAATTT AATTAAACAA AATTGTGAGC TTTTTGAGCA ACTTGGTGAA 
1201 

TACAAATTCC AGAATGCGCT GTTAGTTCGT TACACCAAGA AAGTACCCCA 
1251 

AGTGTCAACT CCAACTTTGG TAGAGGTCTC AAGAAACCTA GGTAAAGTGG 
1301 

GTACCAAGTG TTGTAAACAT CCTGAAGCAA AAAGAATGCC ATGTGCAGAA 
1351 

GACTATCTAT CCGTTGTCCT GAACCAGTTA TGTGTGTTGC ATGAGAAAAC 
1401 

GCCAGTAAGT GACAGAGTCA CCAAGTGCTG CACAGAATCT TTGGTTAACA 
1451 

GGCGACCATG CTTTTCAGCT CTGGAAGTCG ATGAAACATA CGTTCCCAAA 
1501 

GAGTTTAATG CTGAAACTTT CACCTTCCAT GCAGATATAT GTACACTTTC 
1551 

TGAGAAGGAA AGACAAATCA AGAAACAAAC TGCACTAGTT GAGCTAGTGA 
1601 

AACACAAGCC GAAGGCGACT AAAGAACAAC TGAAAGCTGT TATGGATGAT 
1651 

TTCGCGGCTT TTGTAGAAAA GTGTTGTAAG GCTGACGATA AGGAAACTTG 
1701 

CTTTGCCGAG GAAGGTAAGA AACTAGTTGC TGCATCTCAA GCTGCCTTAG 
1751 

GTTTATAA 
( 3 ) SEQ ID NO : 2 flM&ft 

( I ) PfnWfc' 

( A ) 585 tSSK 

( b ) asm-, u&m 



( c ) <&m- 

( d ) mm» «tt 

( II ) *KF$31: RlLltf 

( ID ) JfBHtifc SEQ ID NO: 2 



1 

Asp Ala His Lys Ser GIu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu 
18 

Asn Phe Lys Ala Leu Val Leu lie Ala Phe Ala Gin Tyr Leu Gin Gin Cys 
35 

pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala Lys 
52 

Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr 
69 

Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly 
86 

Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe 
103 

Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu 
120 

Val Asp Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys 
137 

Lys Tyr Leu Tyr Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 
154 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin 
171 

Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 
188 

Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin 
205 

Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin 

222 

Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu 
239 

Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 
256 

Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn Gin Asp Ser lie Ser 
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Ser Lys Leu Lys GIu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys 
290 

lie Ala Glu Val Glu Asn Asp Glu Mel Pro Ala Asp Leu Pro Ser Leu Ala 
307 

Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys 
324 

Asp Val Phe Leu Gly Mel Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp 
341 

Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu 
358 

Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe 
375 

Asp Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn 
392 

Cys Glu Leu Phe Glu Gin Leu Gly Glu lyr Lys Phe Gin Asn Ala Leu Leu 
409 

Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
426 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu 
443 

Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin 
460 

Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 
477 

Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val 
494 

Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His 
511 

Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin lie Lys Lys Gin Thr 
528 

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu 
545 

Lys Ala Val Mcl Asp Asp Phe Ala Ala Phe Val Glu Lys cys Cys Lys Ala 
562 

Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu Val Ala Ala 
579 585 
Ser Gin Ala Ala Leu Gly Leu 
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1/1 33/11 

tvv: ow lit; err: i:a»; aaa w:a hat oa fAC aa«: nvf irrr hit pat nxi tit aaa gat 
<| I y gly net low glu Jyn nig n:tp nit liln Jyn r.ttv glu vnl nla his nrg pho lyn nsp 
61/21 91/31 

GOT CAR GAA AAT TTC AAA GCC TI'A 0*IG 1TA ATP OCT TIT GCC CAA TAT CTT CAG CAA 
leu cj Jy nlu glu nr.n pho lys nln leu vnl leu lie ala pho nla glu tyr leu gin gin 
121/41 151/51 

TOT CCA TIT GAC CAT CAT CTA AAC TITS GTT AAC GAG GTC ACr GAG TTC GCr AAA ACT TCT 
cys pro pile glu asp his val lys leu val asn glu val Uir glu phe ala lys thr cys 
181/61 7.11/71 

GTI' CCA GAC GAA TCT GCT GAA AAT TCT CAT AAG TCT CTG CAT ACC CTA TTT GGT GAC AAA 
vnl ala asp glu ser ala glu asn cys asp lys ser leu his Uur leu phe gly asp lys 
241/81 271/91 

TTG TGC ACA GTC GCr ACC CPP CGA GAA ACr TAC GGT GAA ATC CCC GAC TGC TGT GCA AAG 
leu cys tlur val ala thr leu arg glu thr tyr gly glu met ala asp cys cys ala lys 
301/101 331/111 

CAA CAA OCT Gag AtSA AAC GAA TOO TIT TW <:AO CAC AAA GAT GAC AAC CC1' AAT C1T CCA 
gin glu pro glu arg asn glu cys phe leu glu his lye asp asp asn pro asn leu pro 
361/121 391/131 

OCT TI'A cr/TJ AGA CCr CAA rriT GAT GIG ATO TOP ACA GCC TVC CAT GAT AAT GAA GAA ACT 
arg leu val arg pro glu val nr.p val mot cys thr nla p!» his asp asn glu glu thr 
421/141 451/151 

TIT TIG AAG AAG TAC TfA TAT GAA ATT GCA AGA AGG CAC CCA TAC Tit: TAT GCC CCG GAG 
phe leu lys lys tyr leu tyr glu ile ala arg arg his pro tyr phe tyr ala pro glu 
401/161 511/171 

CTA CTG TIT! • TIT GCT AAA tOT TAT AAA fWT GCA TIT Af:A CAA TOT TOO CAA GCT GCC GAT 
leu leu phe phe. ala lyo arg tyr lys ala nln phe thr glu cys cys gin ala ala asp 
541/181 571/191 

AAG GCA GCT TGT CTG TTG CCA AAG CTA GAC GAA TI'A AGA GAT GAG GCT AAA GCT TCT TCT 
lyn a In ala cyn leu leu pro lya leu asp glu leu nig nnp glu gly lys nln per ©er 
601/201 

GCC ATC GAT AGO 
ala ile osp arg 
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1/1 31/11 

GGC GGA TCC GAG GOT AAA OCT TCT TCI' CCC AAA CAA AfSA TTO AAO TGC GCT AOT CTA CAG 
gly gly ser glu gly lys ala ser ser ala ly3 gin arg leu lys cys ala ser leu gin 
fil/21 .91/31 

AAA TIT nc.W i^NA ACTA OCT TIT AAG lyft TOO (XT OI'A COl CCC CTC AOC TAG AGA TTT CCC 
Iv'H Mlt*' «|J y «| I ti |»h«« Ivf !"»»• •»'•'» vi* I iiln Imi nor gin lug phn pio 

J7.1/41 151/51 

AAA GCC GAG TJT OCA GAA OiT TCC AAO TJ'A G'lG ACX? GAT TIG ACC AAA GTC CAT ACC GAA 
lyn nJn glu pho i>ln glu vnl nor lyn l«u vnl tin- nnp lmi thr lyo val his tlur glu 
IHJ/ftl 7.I1/7J 

TGT TGC CAT GGA GAT TW CIT GAA TUT CCT GAT OAC AGO OCO GAC 1TG GCC AAO TAT ATC 
cys cys his gly asp leu leu glu cys ala asp asp arg ala asp leu ala lys tyr lie 
241/61 271/91 

TOT GAA AAT CAA GAT TOG ATC TCC ACT AAA CTG AAG GAA TOT TOT GAA AAA CCT CTT TTO 
cys glu asn gin asp ser lie aer ser lys leu lye glu cys cys glu lys pro leu leu 
301/101 331/111 

GAA AAA TCC CAC TGC ATT GCC GAA 0*1X3 GAA AAC GAT GAG ATO CCT OCT GAC TT0 CCA TCA 
glu lys ser his cys lie ala glu val glu asn asp glu met pro ala asp leu pro ser 
361/121 391/131 

TJ'A OCT OCT GAT TIT GIT GAA AOT AAO GAT GIT TOG AAA AAC TAC OCT GAG CCA AAG GAT 
leu ola ala asp phe val glu ser lys asp vnj cyr. lys asn tyr ala glu ala lys asp 
421/141 451/151 

GTC TTC TTG GGC ATG TIT TITS TAT GAA TAC CCA AGA AGO CAT CCA GAT TAC TCT GTC GTG 
val phe leu gly met phe leu tyr glu tyr ala arg arg his pro asp tyr ser val val 
491/161 511/171 

CTG *ITG CltS AGA CTT GCC AAO AGA TAT GAA ACC ACT CTA GAG AAG TGC TCT GCC CCT OCA 
leu leu leu arg leu aln lys tlur tyr glu thr thr leu glu lys cys cys sis ala ala 
541/181 

OAT CCT CAT OAA TOT h'VT. OAT AGO 
asp pro his glu cys lln anp arg 
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1/1 11/11 

i :»!«•: i>ta 'itt- if,r i mi: iwt oa hat rv-p cat <:aa "It rr TAT I at; AAA irrr TTC tJAT oaa tit 
»|ly gly nor eye* ala nln nl.-i anp pro his »|hi cyr. tyr ala lys val phe. asp glu phe 
61/7.1 91/3! 

AAA CCT CIT CTG GAA GAG CCA CAA AAT VTA ATT AAA CAA AAT 1X71' GAG CIT ITT GAG CAA 
lys pro leu val glu glu pro gin asn leu lie lys gin asn cys glu leu phe glu gin 
121/41 151/51 

CIT OTP CiAA TAC AAA TIC PAH AAT noi (1H 1TA INT ftTP TA«" ACC AAR AAA OTA CCC CAA 
l°« 'My !llu tyt lyr. pin? <i In a.;n ntn Ion fmi vnl aig tyr tlir lys iys val pro gin 
IBl/fil 211/71 

gig tca Acr cca act vra ctpa gag gtc tca aga aac cta ggt aaa gtc ggt agc aag tgt 

val nor thr pro tlir leu val glu val cer nig asn leu gly lys val gly ser lys cys 
241/61 271/91 

TGT AAA CAT OCT GAA GCA AAA AGA ATG CCA TGT GCA OAA GAC TAT CTA TCC GTT GTC CTG 
cys lys his pro glu ala lys arg met pro cys ala glu asp tyr leu ser val val leu 
301/101 331/111 

AAC CAG TTA TGT G*IO TBI CAT GAG AAA ACQ CCA CPA ACT GAC AGA GTC ACC AAG TOC TGC 
nrn rjJn leu cys val leu his glu ly3 tlir pro val ser m>p arg val tlur lys cys cys 
361/121 391/131 

ACA GAA TCT TTO GTT AAC AGG CCA CCA TGC TIT TCA GCP C1X3 GAA CTC GAT GAA ACA TAC 
thr glu ser leu val asn arg arg pro cys phe ser ala leu glu val asp glu tlir tyr 
121/111 4*i1/1 r »1 

OTP fCC AAA HAG 'PIT AAT rj*T UAA AiT 'ITO Act' Tit: CAT CCA CAT ATA TGT ACA CIT TCP 
vnl pro lys glu phe asn ala glu tlir phe thr phe his ala asp lie cys thr leu ser 
481/161 511/171 

GAG AAG GAA AGA CAA ATC AAG AAA CAA ACT GCA CIA GIT GAG CTA GTO AAA CAC AAG CCG 
glu lys glu org gin lie lyn lyn gin thr nln leu vnl glu leu vnl lys his lys pro 
541/181 571/191 

AAG GCG ACT AAA GAA CAA CTG AAA OCT GTT ATC GAT GAT VVC CCG GCT TIT GTA GAA AAG 
lys ala tlir lys glu gin leu lys ala val mot asp asp phe ala ala phe val glu lys 
601/201 63 1/21 J . 

TOT TOT AAO WT I SAC HAT AAG <JAA Ac T TUT TIT Gf.t: OAi: f :AA C*7p AAG AAA CIA GTT GCP 

cys cyo iyc ala ar.p- asp lyn glu thr cys pho ala glu glu gly lys lys leu val ala 

661/221 691/211 

CCA TCT CAA GCT GCC TTA GGT TTA TAA TAG <5AA TTT ATC GAT AGG 

ala cer gin ala ala leu gly leu OCII AMB glu phe lie asp arg 
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Ao*lmRNA5'£J5l 

TATCATCATT ATTAGCTTAC TTTCATAATT GCGACTGGTT CCAATTGACA 
AGCI'J "TTG AT TTTAACGACTTTAACGACAACTTGAGAAGATCAAAAAACAACTAATTAT 

TCGAAGGATCCAAACG ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC 
GCA GCA TCC TCC GCA TTA GCT GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA 
ACG GCA CAA ATT CCG GCT GAA GCT GTC ATC GGT TAC TCA GAT TTA GAA GGG 
GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC AGC ACA AAT AAC GGG TTA TTG 
ITT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA GAA GAA GGG GTA TCT 

CTC GAG AAA AGA GAT GCA 

Leu Glu Lyi Arg Ajp AU 

o - B^tf^tt ♦ 1 MSA 
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TTA TAA TAG AA TTC CCT AGG GCG GCC GCG AAT TAA TTTTTTGTCA. 
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